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ENERGY 


Saul-Paul Sirag 
(With the PRG group) 


Squl-Paul Sirag: | want to talk about something perhaps more 
mundane, which is energy. *' The reason for this is that Russell [Targ] has 
been complaining about people’s use of the word “energy.” At least he 
complained once to Jean [Millay] about somebody using the term psychic 
energy, and so I thought that it might be a good idea to give a brief 
presentation on what physicists mean by energy and how energy came 
into the physicist’s lexicon and how that might relate to explanations of psi 
ornon-explanations of psi, as the case may be. 

So | studied up a little bit on the history of energy in physics, and 
actually 1 was quite surprised. | brought with me an old physics book—| 
collect old physics books. Whenever i see one, | buy one. This is quite old, 
published in 1837, and one of the most interesting things about it is that 
the word energy doesn’t occur anywhere in this book [audience laughter]. 
Now that corresponds to the fact that there wasn’t a physics of energy in 
1837. You might think that this is just a book that was at a high school 
level, and so it wasn’t really up with the current physics of even 1837. But 
actually how energy came into physics is an amazing story. 

— mechanics is, in a sense, the beginning of real physics. Of 
* €, the Greeks talked about physics—they invented the word, they 

ented the concept, and so on—but there wasn’t really a mathematical 
— There were some mathematical formulas that the Greeks 
santin ut they didn't amount to much. We really think of physics as 

& with Newton’s equations. 
ts —— interesting things about Newton’s work for us here—and 
ut eine ciooKed because ever since Fritjof Capra's book a 
Made the — been made sort of the bad guy [audience laughter] an 
Century tere mechanistic and deterministic, and in the eo fe 
Udience a mechanics comes along and rescues us from a —3— 
gnter-that's the short version of the Capra book [lou 


ten 
dienc 
e la i 
ughter], Capra wasn’t the only one saying that; lots of people 
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have said that, but he said it very eloquently, 
that view of the history of physics. 

But as a matter of fact, Newton's equations were, in a sens 
magical set of equations because there was really no model, there. a very 
mechanism whatsoever in Newton's equations. Newton’s equatio was 
instantaneous action at a distance. He was severely criticized for T ‘mpl 
day, and it was in that context that he very angrily said, “/ ae in his 
hypotheses.” Of course he made hypotheses, but he meant that he Hos 
have an underlying model. “There are no strings attached bone idn't 
moon and the earth; how in the world can the moon affect the * tes 
That’s what people said. In fact, the French described Newton’s theo i 
an occult theory for that reason because he had an occult force that — 
at a distance instantaneously. 

Actually, Newton realized that that was a lack in his theory, that there 
wasn’t any underlying mechanism whatsoever. What he really believed 
and what he said was that space is God’s sensorium. So in other words, his 
explanation for why the equations worked was that God made them work. 
so it was totally magic. However, people became familiar with those 
equations, and what happens when you become familiar is that the very 
familiarity makes it seem ordinary, makes it seem unmagical. 

So it became sort of the paradigm of a mechanistic theory, and as | 
say, it’s not mechanistic at all. However, the aspect of it that is important, 
which is what really impressed people, is that it was completely 
deterministic. That is to say, if you knew the positions of the planets at one 
point in time, then you knew the positions of the planets at any point in 
time. You just had to crank through the equations and you would get the 
position. Of course, you couldn’t do it very far into the future in those days 
because they didn’t have computers yet, but with computers and with 
improved mathematical techniques, we can do that quite handily. i 

But those are just details. The important thing is the matter of piece 
The theory was, in principle, deterministic. So at first, there was a —5 — 
worship, an awe of Newton, once people got over the shock of an 
magical the equations were. There was a kind of awe at the determin’ k 
the perfect determinism of the equations, and of course, they —— 
successful. There were even books published that were the an were 2 
Capra’s book in the sense that they said that Newton’s equation. me W 
na Seane the mind of God. In other words, physics a imself 
N. of e —— of supporting certain religious ideas. 5 

After oa equations that way, and other people did yey setting În due 
ee out a hundred years of that, a reaction starte Pacting t 
stifling feelin A and philosophers like Blake who Mer one e idea | 
eniT & that came from the philosophy of determinis ' o many lines 

6 was set from the word go, so to speak. Blake wro 
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bout Newton—! think he has a long poem called Newton, in 
of ool * çs to be saved from Newton's sleep. | think it was, “God save 
i fee vision and Newton's sleep.” What Blake meant by that was 
shom ae > to the supposed determinism of the universe, Determinism 
a — universe as merely clockwork—that was the catchword for 
portrays theory. Newton himself didn’t say that, of course, because 
yewton * all too aware that there wasn’t any clock-like mechanism. A 

F a beautiful mechanism, whereas the planets are not. The only 
5 that is valid there is the fact that a clock is deterministic and 
's laws regarding the planets are deterministic, but otherwise, the 
analogy totally breaks down. The clockwork is kind of like a dead thing 
because once it’s wound up, it just goes on until it winds down, and that’s 
fe end of the world, presumably. 

A reaction set in, among the romantic poets especially, and an 
interesting thing is that out of this romantic reaction to Newton's 
determinism, the word energy started being bandied about, particularly 
among these philosophers and romantic poets. 


Psychologist A: Did Newton use the word “energy”? 
Saul-Paul Sirag: No, Newton never used the word “energy.” 
Physicist A: When was kinetic energy invented? (1) 


Saul-Paul Sirag: I’m gonna tell about that! [audience laughter] No, 
here's no kinetic energy in Newton’s work. It’s all a matter of force; 
FMA, and the force of gravity obeying the inverse square law. That's 
sentially Newton’s theory of gravity, and it’s not a field theory. It’s an 
‘cllon-at-a-distance theory. | 
sara TA wasn’t at first used in the physics context, that’s the 
— ing. It was used in a persona! context, that is to say, a 

om context, the romantic context, literally. 

Physicist B: What did the word mean? 
Saul-Paul Sir 
rk. It’s the feeli 
“eling of etermi 

pP hysicist C : 


"ag: Ergon means work, and energy is the ability to do 
ng of being able to move freely. It’s the opposite of the 
nism, | suppose. And it’s a feeling of vitality. 


Like he says, “Energy is pure delight.” 


§ 

ney, -Paul Sirag: Yes, that is from Blake. The term really arose in that 
"ERY Para ; © only scientists, who were thinking along the lines of an 
i. Mere Ta r YOu might say, were really fringe scientists in that penodi 

beorete— of German doctor named Mayer who is supposedly 
8 ig = conservation of energy. But the way he discovered it was, 
Nes. Of sabe = by Paying attention to food, feeding rats, and weighing 
Se, it was a rough kind of measurement that he could do in 
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that way at that time, and he did crude little experiments that im 

little bit over the years. But he had a hard time getting that work ‘veda 
When...his paper was published in 1842, that explains wh z lished, 
“energy” in here [tapping old 1837 physics book] whatsoever} no 
anybody knew that the thing [Meyer's work] was published. : ardly 
published in the major journals at that time; several 
down his paper. 

Then in England, Prescott Joule, a self-taught amateur 
was also independently trying to understand energy. One of 
was also the impetus for his work was the development 
machinery that used energy in our terms today, like the steam engin 
which was an important machine. But you see, the steam engine a 
invented by James Watt, who knew no physics whatsoever. | mean, these 
were just inventors, they were really fringe people; they didn't Ferre 
Newton’s equations. Newton's equations wouldn't have helped them one 
iota anyway. Knowing Newton’s equations, you couldn’t build a steam 
engine. There's nothing in there that helps you. Nothing about heat. 

In other words, the concept of energy arises in the context of thinking 
about heat. And the problem with heat is that it’s subjective before you 
have any equipment, before a thermometer is invented, let’s say. Heat isa 
feeling, after all—you feel hot, you feel warm. You can have two people in 
the same room—one guy says it’s hot, and the other guy says it’s cold 
[audience laughter]. You know that problem—one guy wants the window 
open, the other guy wants it closed. So how can you make a science out of 
something so subjective as temperature—the feeling of heat? 

So energy was gradually brought into the realm of physics by people 
like Mayer and, especially, Joule. By the way, our unit of energy in le 
metric system is the joule, which is one watt-second, if that iyo 
anything to you. It’s not a large amount of energy, if you think about ho 
many kilowatts of electricity you use in a day. 

__ What Joule was able dh was to ———— respectable by cba 
simple, ingenious experiment that showed an exact CUS ier 
between the amount of heat energy and the amount of DEAE 4 
— he was able to define a notion of mechanical or pot 
— * a pete SH I) PRORE his — slowly in 
water or oil =i = It —— paying Meee ES water as Me 
eae a ay GENY e Mo CoE pag, (ie 
experiments th i DA. —— sees Wis "he statistics on wg 
— en j did, and you can imagine that the uch like an A 
experiment [scr oO many, many runs. It was very ny runs and 

nt audience laughter] in the sense that he did ma 


ith 
ut wil 
i t wildly different numbers and he just averaged them to “ 
these equivalences. 


Major journals turned 


experimenter, 
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at the time of 
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yardy anybody was interested i that vox It just seemed too far off the 
h. Joule read his paper at a scienti ic meeting, and no one was 

ten pat his first experiment. So he got permission to read another a 

terested IN later when he’d improved his experiments a lot —* 

ie of years later ` ace ot. And since 
4 coup n't been any interest in his first paper, they were only going to give 

na utes to read this paper in the midst of a lot of other papers being 
"an Fortunately, in the audience of that second paper of his was an up- 
* ming 23- year-old physicist, a guy who became Lord Kelvin later on, 
ne saw the significance of this paper. He gave Joule a lot of feedback 
ws the audience and then went off and did his own experiments and really 
developed the whole field of heat. So we have the Kelvin temperature scale, 
andthe unit of heat in absolute units is the Kelvin. 

Now the point of all this is to show how physics is a kind of a living 
being in a sense—it feeds on ideas and it grows. There are lots of 
prejudices in it, of course, but new ideas come into it, many times from the 
finges of physics. A new idea comes in and gets calibrated in some way 
that makes sense to the rest of physics when it makes contact with some 
existing part of physics—not necessarily with all of physics because 
physics, especially at that time, was compartmentalized. 

For instance, there were at the same time in the early 1800s important 
developments going on in electricity and magnetism. It was in 1820 that 
Oersted first discovered that electricity and magnetism had something to 
do with each other. in fact, this book, published in 1837, this is after 1820, 
ends with a short section on electricity and a short section on magnetism, 
and there's not the slightest hint that the two have anything to do with 
a other. So this book is quite behind the times [audience laughter] so far 
ès eectricity and magnetism are concerned but. . . 


ne B: Saul-Paul, | found a schoo! textbook while | was 
ae y science textbooks that didn’t seem to think that they had 
one, a A do with each other, either. They had different sections on each 

‘and there was nothing that would pull the whole electromagnetic 


Pectr à ; —— — 
um together even in this textbook recently published for junior high 
00! students, 


de Paul Sirag: Well, this book came long before —— 
Mes Quite stant spectrum was invented in the late 1800s. Oersted’s wor 
vious| b tling, and it took a long time for it to get into the textboo X 
have to "r Sut the point I'm making here is that energy didn’t immediate y 
hook un UP with electromagnetism—it wouldn’t have helped it much 
Petty oh, mediately with electricity and magnetism because that was a 

het field anyway. It had to hook up with something that was 
Mechanics, “aid and established, which was mechanics, Newtonian 
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it was then, in thinking about heat that the idea of it 
comes in. You see there was a theory developed about that time calle 8 
kinetic theory of heat. This was the idea that heat is due to the * the 
motion of atoms or small particles of some kind, that is, due te T random 
kinetic energy of those particles. So really kinetic energy comes o 
picture first by way of heat and then it gets generalized by way of Te the 
of Joule. That is to say, the notion of energy gets generalized, so fie 
includes not just kinetic energy but potential energy. That’s how ao it 
comes into the discussion of gravity, by way of potential energy. ergy 


Physicist A: When did that happen? 


Saul-Paul Sirag: In the early 1800s. Joule and Kelvin had a lot to do 
with that. For instance, | can give this book a charge—people talk about 
charging—giving something an energy charge, maybe by staring at ita 
flaky use of the word energy—but | can give this thing a charge simply by 
lifting it [lifts book off table]. Now it has more potential energy than it had 
down here on the table because | lifted it in the gravitational field. Now, 
Newton didn’t have the notion of a gravitational field. Remember 
Newton’s idea was that gravity worked totally by action at a distance. 
There’s no field involved, so the field idea comes in by way of the energy 
idea. It actually comes in by way of potential energy, and what we say is 
that the potential energy is actually stored in the gravitational field. So 
when | lift it up, this thing here has potential energy because of where it is 
in the gravitational field. Now, if | drop it [clunk], that potential energy is, 
we say in physics, transformed into kinetic energy. 

So the field idea became useful in physics with the idea of potential 
energy being transformed into kinetic energy and doing work with bhe 
kinetic energy, and gradually, the field idea took over physics, especi i 
in the hands of Maxwell. In the late nineteenth century, he used the lcs 
idea—the electric field idea and the magnetic field idea—to understan 
light itself. 

Now, the first person to apply the field idea to electroma 
wasn't Maxwell. It was Faraday, who drew lines of force exp 
electrostatic fields and magnetic fields, but he was being influenced 
ned Sian of the energy paradigm, you might say, that was ed 
* od. Now in the twentieth century, one could say that the fie 
Physics is the predominant one and the particle idea is secondary: Kind of 
as * a while, one could say that the field idea was iste wit 

yance or eclipse because in making the field idea C° because 
eae mechanics, tremendous difficulties were encountere ina fi Id. 

oe hie Bs erection of — iks, an — fot 
olve Feynman (in 
electromagnetism, But the field idea didn't seem to work for ° 
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the weak force and the strong force—the nuclear forces in other 
ych as atil the late sixties and early seventies when Weinberg and 
su d Glashow worked out the field theory for the weak force and 
m an le worked out a field theory for the strong force. 
ta course, Einstein conceived a beautiful field theory for gravity— 
definitive field theory for gravity around 1915. Now all the forces are 
he tood in terms of fields—you might say “energy” fields. 
ne the point of this history is simply that an idea that seemed flaky at 
fst became the key idea in all realms of physics. One can’t predict exactly 
what the future of physics will be. It could even happen that some better 
idea will come along and eclipse the field idea, but right now, it looks like 
hat idea is very solid and will be here to stay. 
Let me just stop there. There are lots of different things that can be 
said, but l'Il answer some questions. 


Physician: Saul-Paul, what about the curvature of spacetime 
explaining gravity rather than its being a force? Is that something you 
would recognize as already eclipsing the field idea? 


Saul-Paul Sirag: Well, no, that és a field idea. It’s a strange kind of field, 
a curvature field, let’s say. Let me define what a field is. That’s one thing that 
people find mysterious, this use of the word “field” in physics. A field is sort 
of what it sounds like—it’s a spread-out, smooth structure. In other words, 
itsa smooth assignment of a quantity to every point of some space. 

For instance, the simplest possible example, | suppose, is a 
temperature field, where every point in this room has a temperature 
associated with it and the temperature changes smoothly from one part of 
i — other part of the room. If |! measure the temperature as | 
vill pote any line in the room, the temperature will change gradually. It 
re A at different rates, going on different paths throughout the room, 
abr field —— gradually. Now that’s an example of what we call a 
lemper ecause we're simply assigning a different number, namely the 

ature, and a single number is a scalar. 

dearie. ance sets of numbers, then we might have a vector field. An 
Ch point į S an example of a vector field. We assign three numbers 2 
Magnetic field spacetime for the electric field and three numbers for the 
houg tof in E S0, to answer your question about gravity, the way gravity š 
Mt it a set — theory is that every point of spacetime has — 

Point, and th or numbers that correspond to the curvature of space at | 
a tensor fiy Curvature in effect is the gravitational field. That's an example 

— d. The electromagnetic field is also a tensor field. 
what We * Saul-Paul, let me give you an example of a p 
“rec escri f by an explanation. You've given us severa 
ptions of gravity. You’ve had a number of things to say, 


roblem with 
| physically 
all of 


350 


which are understandable in terms of contemporary physics abou 
but that nonetheless somebody might find unsatisfactory at a dee 
m obviously not criticizing what you said because what y 
correct. 

But if some child comes home from school and says, “We — 
today about how God runs the universe.” All the parents would three 
their hands and say, “That's terrible! How could your teacher sa a up 
“Well, I asked the teacher why the moon controls the tides and ie à at? 
said, Well, the moon exerts a force on the water. And I [the child] — 
to know how that works? And the teacher said, All particles of — 
attract one another—it’s called the law of universal gravitation. Each ae 
in the universe has a property that exerts a force on every other atom 
That's the nature of matter, that all material objects attract one another. 
And | [the child] asked, well, why is that? And the teacher said, Well, God 
made them that way, that’s how we know what matter is, the fundamental 
property of matter, that all matter attracts all other particles of matter,“ 

There are many things that we would like to have described in the 
most infinitesimal description, the point where you run out of answers that 
you can give meaningfully to questions beginning with “why.” That's why 
children get beaten up by their parents, [audience laughter] because every 
question that can be answered can be followed by another question at a 
smaller level: “Yes, but why is that so?” That may be one of the problems 
we're having describing psychic functioning. 

Steve Braude, who's a philosopher, is challenging the so-called small- 
is-beautiful theory of description when he says that you may not find 
ultimate elementary psi particles that explain how psi functioning works. 
Psi just may not have that level of description, the same way we a 
found elementary particles of time that explain how time works. | ey 
that this is the problem with describing gravity—we all feel we une 
how gravity works, we can write descriptions of gravity and we dont 
why it is that these particles attract each other. 


Saul-Paul Sirag: But we do! You see the thing is that ph 
never satisfied with the answers that we have. | mean we have 
answers to the future all the time. Certainly Einstein, for instance 
Satisfied with Newton’s answers about gravity, and one of the main 
that he wasn’t satisfied is simply that Newton’s theory ... 

Physicist A: . 


t gravi 
per level 
Qu Said is 


ysicists are 
to deier 

wasn’ 
reasons 


.. didn’t give the right answer! 


F Saul-Paul Sirag: That’s not the main reason. That’s Ie disc 

= f: — wrong with the theory. There was —— a 
th as Known when Einstein was first working on gravity, ly prec’ 

i at the revolution of the perihelion of Mercury wasn't — 3 pica 
Y Newton's theory. But there was also something Pome 
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-1q about it for Einstein, which is this action-at-a-distance 
wis Einstein was trying to come up with a theory of gravity that 
in n have that terribly unattractive feature about it, 
ever, we're not completely satisfied with Einstein’s theory, or any 
7* do keep asking these questions, “Why?” If a theory says that 
Il these forces—and that’s what our theories do say, they say 
here are four forces—we attempt to unify the forces. (3) The reason 
a tring to unify the forces is because we're not satisfied with just an 
dhe says there happen to be these four forces, and they happen to 
ve these particular properties. ao 
You see we want to go to the next level, which is exactly what the kid 
wants to do. Theoretical physicists actually play six-year-old kid—that's 
rally what we're doing, we're playing that particular game. So we ask, 
why do these forces work the way they seem to want to work, why do they 
have the characteristics they do? As Einstein put it, he wanted to know 
whether God had any choice in the matter, which is his way of saying that 
hewouldn’t really be satisfied with: an ultimate theory of physics unless the 
theory could be shown to be so unique that that was the only way to do it. 
He never got close to that, but that was the goal, that was his vision. We're 
sill attempting that, and yet we may never reach there. 


ol 
pere are just @ 


Psychologist B: I’m really interested in all this, but one of the reasons 
| particularly wanted you to discuss energy is because of our original 
agument about energy: When spiritual healers say that they are going to 


| Put energy through” somebody, the physicists say no, no, that’s not what 


energy is. | really wanted to talk about the semantics problem between 

Ripa the psi realm. People who do spiritual healing or people who 

* Ploring these realms seem to be quite at ease with using the word 
“By. What word should they use instead? 


Pan Sirag: Well, maybe you're misunderstanding me. I’m not 
6 Mat they shouldn’t use the word “energy” at all. I’m just saying ... 


Psy, 
Yehologist B: ... a lot of people tell me | shouldn't use that word... 


—— j ing i Idn’t use the word 
— in that g: ... what I’m saying is that you shou 


I the phyin, oe and think that you necessarily mean the same 
x Physicist means by it. 

Ychologi 
Oncepts, he A: How would we discriminate between those two 


ple w eb didn’t discover energy, smart as he was. ^Y. dn't 
Stover the „C Contemporary with him were smart too, and they didn 
notion of energy. One of the peculiar things about the notion 
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of energy and one of the reasons that the idea of energy wa 
late in physics is that it’s invisible, it’s a behind-the-scenes Wee cen 50 
and ... o 
Physicist B: They just called it “work.” Work is force 
They had energy back then, it was just a different name. 


Saul-Paul Sirag: Well, energy is related to work but it’s different, (4 


Psychologist B: When [Physicist C] was quoting Blake’s egua 
energy with pure joy, we saw that Blake was using “energy” in we 
psychological sense before physicists came along and grabbed the a 
away from us. 


Saul-Paul Sirag: Well, we used the word heat in a Psychological 
sense before physicists gave precise notions of heat by inventing 
thermometers. But the point | want to make here is that the Principle of 
the conservation of energy is interesting from the point of view that you're 
raising. Healers talk about putting energy into things. One thing that you 
have to realize is that we in physics use principles like conservation of 
energy to discover new forms of energy because we can use it as a 
bookkeeping criterion. If we do an experiment in a confined region, 
which means that we're able to keep track of all the energy flows, so to 
speak, and we find that our numbers just don’t add up, that there's 
something missing, then we suspect that there’s something going on in 
there that we haven't identified. 

The best example of this that comes to mind is in radioactive decay. 
This is kind of like an alchemical change in which one type of atom 
changes, or decays, into another type of atom. What happens typically 's 
that a fast electron, called a beta particle, that’s measurable, comes oul. 
However, there's always a tiny mass discrepancy, and there's — 
discrepancy in spin. That was our first clue that there might be ai 
overlooked type of particle, which was proposed by Pauli—he and Fer 
called it the neutrino around 1930. 

Now at that time, Bohr wasn’t willing to countenance such f spin— 
particle that would have no charge, no mass, but just a half unit of sF 
that’s it—and that would account for the energy going off. sai 
was willing to give up the principle of conservation of energy: He is just 
maybe on a subatomic level the principle of conservation of —— í 
approximately obeyed. But most other physicists clung tO ne pa wer 
conservation of energy. And by hanging on to that principle, t an 
able to deduce—not prove, mind you, just deduce—that tner 
some other type of particle. . 4956-1 
Now, it was more than 20 years after that—it wasn't a was 4 ge” 
neutrino was actually shown to exist. So for 20 years there 
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ubt as to whether the principle of conservation of energy even 
al of d0 yantum level or whether it was just a classic notion. 

peldat the A5 reason I’m bringing this up is that it may be that what New 

W, o are calling “energy” may in fact be some unusual kind of 
t we don’t know about yet in ordinary physics. If that’s the case 
must be some kind of experiment we can do in which we do all 
kkeeping on the energy flows involved, and low and behold, 
here's à little bit missing. Now, chances are that would be a difficult kind 
“experiment. But I’m just thinking that in principle, if these people are 
a the word energy in some way that relates to the physics of energy, 
then that’s the sort of thing one would expect in the long run, however 


long the long run is. 

Psychologist C: What can you say about the historical concept of the 
yminiferous ether with respect to energy fields—and healing—inasmuch 
ꝝ itmay have some mass effect? 


then, there 
of the boo 


Saul-Paul Sirag: The luminiferous ether was invented by nineteenth- 
century physicists who established the wave theory of light. It got its more 
or less definitive form in Maxwell’s equations. The ether was simply 
invented to answer the question of what is waving in a light wave, and in 
Maxwell’s case, what is waving in the electromagnetic wave. The problem 
with Maxwell’s luminiferous ether was that it had properties that were, to 
say the least, contradictory. But people lived with that because in physics, 
there are always conundrums going on. That was the great conundrum of 
the late nineteenth century, the luminiferous ether. 

Then a crucial experiment was done by Michelson and Morley, who 
pill ted to find out the velocity of the earth with respect to the 
ae ether. Maxwell’s equations implied that that was possible. In 
what — himself proposed the experiment—he was aware that that S 
result- ——— implied. As you know, they came up with a negative 

at eat y S say, they came up with the result zero. Einstein explained 
Explained iw saying that there isn’t any luminiferous ether. And Einstein 
“ter Ne relation between electromagnetism and ordinary mechanics 
a af theory of relativity. 
een ens might say that in quantum mechanics, a kind of ether has 
Of the i ed, called the quantum vacuum, which has many pore 
Magical in aeron ether and many new properties, properties t a 
Mechanica] = quantum mechanical sense. For one thing, the i es 
ON, an we acuum is exceedingly active. It’s just seething with stull & k 
a he time i: particles and fields coming in and out of the — 
2Y, the Quan at's the big mystery of the late twentieth century, you de 
hely inifer tum mechanical vacuum. It’s playing the role, in a rid —* 
Ous ether played in the nineteenth century and nobody kn 
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what the result is going to be. But some “Einstein” might ¢ ome a 

get rid of that too in some magical way, and that would ae and 
create a profound change in physics. What that may have to do ubted| 
and healing who knows? But it's a fundamental thing, With psi 


NOTES 


1) In 1807, Thomas Young proposed the name “energy” for the older ter 
times velocity squared. However, “energy” was considered too disre 
most physicists until the 1840s. 


m Vis~a~vis, mace 
Putable a term by 


2) The four known types of forces are the electromagnetic, gravitational, weak atomi 
nuclear, and strong atomic nuclear. omic 


3) The idea of force times distance as an independent concept called work (and oth 
names) was introduced in the 1820s after “energy“ was proposed for mass Pa 
velocity squared (1807). Cf. Thomas Kuhn, The Essential Tension. Chicago; 1977:84. 


Paranormal phenomena 
seem unusual because 


the spacetime projection 
provides only a partial view 
of the hyperspace events. 


--- Saul-Paul Sirag 
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HYPERSPACE REFLECTIONS 


Saul-Paul Sirag 


The idea that space is more than three-dimensional is at least as old as 
plato, who, in his Parable of the Cave, suggested that we usually identify 
ourselves with our three-dimensional shadows rather than with the higher- 
dimensional beings we really are. (1) This idea was rejected by Aristotle 
and subsequent generations of physicists. Recently, however, theoretical 
physicists working on unified field theory have found it necessary to 
postulate the physical reality of hyperspace, defined as a space of more 
than three dimensions (3-d). These proposed physical hyperspaces are 
10-d or 26-d or even higher-dimensional spaces. (2) 

Mathematicians began describing abstract (nonphysical) hyperspaces 
in the nineteenth century. They could do this because the ideas of classical 
geometry of 2-d and 3-d could be extended in various ways. For instance, 
a coordinate system can be set up in a 2-d space so that any point can be 
located by two numbers (e.g., latitude and longitude on the 2-d surface of 
the earth, or the x-y axes of a 2-d plane). Thus, by extension of this idea, 
ree numbers would locate any point in a 3-d space, and n numbers 
would locate any point in an n-d space. 

All 2-d spaces are either flat or curved, and this distinction can be 
Bneralized to any number of dimensions. Roughly speaking, a curved 
Pace of any dimension is a space that cannot be flattened without tearing. 
f: unsuccessful attempt of mapmakers to construct an untorn, undistorted 
i map of the Earth’s surface led to this fundamental distinction between 

tand curved, 
as Ordinary 3-d space and 4-d spacetime seem to be flat and were 
to be flat by physicists until Einstein’s theory of general relativity 
i — that gravity corresponds to curvature of 4-d — 
‘phere S3 wh that 3-d space could be curved and might form the 3 
i e en viewed as a whole, that is, at the cosmic scale. ) 

„nary globe or sphere is called a 2-sphere or S*. The area Oo! 2 
ar and is finite if the radius r is finite, whereas the area of the 
ea, A finite; igh school algebra extends to infinity and is thus infinite in 

-size space such as the 2-sphere is called a compact — 


eli 
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It is an open question whether the 3-d space in w 
planets and galaxies is a (flat) 3-plane of infinite volume, 
finite volume 2m’r, or some other curved space (of finite —— 
volume). This is a question to be answered by observational coer Hie 
the telescopic study of distant galaxies—in conjunction with theo 
cosmology, which is the mathematical description of the cect 
structure of space and time in accordance with Einstein’s (191 5) theo S 
gravity, called the general theory of relativity. ry of 

Einstein’s theory says that gravity is not a force acting at a distance 
in Newton’s theory), but rather controls the movement of particles ahs 
the geodesics (straightest possible paths) in a curved 4-d spacetime. The 
curvature of spacetime, which is allowed to vary over every point of 
spacetime, is an expression of particle masses and energies. 

The fact that spacetime carries properties of 4-d distance (called 
interval) and curvature makes it clear that spacetime is a space, in facta 
hyperspace, from the point of view of geometry. 

The precedent set by general relativity suggested to physicists that it 
might be possible to bring other forces into the geometrical picture by 
increasing the dimensionality of the physical hyperspace. 

In the 1920s, Kaluza and Klein proposed a unification of general 
relativity and electromagnetism by introducing a 5-d hyperspace 
generated as a product of spacetime (4~d) and a circle (1-d)—just as 
spacetime is a product of 3-d space and 1-d time. They showed that 
particles moving on geodesics in the 5-d hyperspace project down to 
paths of particles moving in 3-d space under the combined action of 
gravity and electromagnetism. This projection is the 5-d analog of the 
ordinary projection of a 3-d body onto a 2-d shadow. Shades of Plato! The 
reason we don’t see the fifth dimension is that, as Klein calculated from 
quantum-theoretic considerations, the circle is very tiny—around 10 A P 
In other words, we would have to be smaller than this size to be a rà 
mowe around in the extra dimension. Not even a proton, which is are 
10" cm, could explore this region. 

This unification of gravity and classical electromagne 


astounding achievement. It was praised by Einstein, who co 
beauty a 


mech 


a sphere g3 of 


tism was a" 


SS antum 
nd the possibility of applying it to the problems at did not 


anics. It was, however, forgotten for many years becaus® © og 
account for the nuclear forces, which occupied the attention O 
theoretical physicists in the 1930s and 1940s. 

The Kaluza-Klein scheme has recently been revived by 
seeking to unify all the forces. (3) In these new hyperspace at 
— is a mathematical structure called a principal —— 
— + F dimensions, where B is the dimensionality © 7 which ® 

B Spacetime) and F is the dimensionality of a fiber, a COPY 
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each point of B. There is a projection of the fiber space down to 
ace such that all the points of a single fiber project onto a single 
the base space. Moreover, the fiber is not only a space, but also a set 

transformations called a Lie group (after the nineteenth-century 
ean Sophus Lie). The symmetry transformations act on the fiber 
athema the Lie group acts on itself. It does this by moving its points 


rds, 3 
noses in the fiber. In unified field theory, spacetime is considered 
a 


e. 
Le ote path is a “free-fall” path, which means that an object 
raversing a geodesic feels no force. A skydiver (before opening his 

chute) and an astronaut floating in orbit are in free-fall and do not feel 
any force, except the electrical and nuclear forces holding the atoms and 
molecules of their bodies together. General relativity teaches that gravity is 
not a force, but consists of the movement of particles in free-fall paths 
(geodesics) in curved spacetime. The Kaluza-Klein scheme generalizes this 
idea to include all the so-called forces. To do this, the correct fiber bundle 
must be chosen from the myriads of fiber bundles available in 
mathematics. 

The path of a particle moving along geodesics in the hyperspace of the 
fiber bundle can be projected to a path in the base space (i.e., spacetime). 
The spacetime path will not be a geodesic, but a path seemingly acted on 
by a force (or set of forces) characterized by the structure of the fiber. 
Given the fact that the geodesics occur in the hyperspace (i.e., the fiber 
bundle), it is only natural to assume that this hyperspace is the true reality 
of the theory and that the occurrences in the base space are only 
appearances, 

Itis necessary not only to choose just the right fiber (i.e., symmetry 
Hp) to make this scheme describe the real physical world, but also to 
choose the ri 

* e right spacetime. 

Te been discovered that spacetime must be at least 10-d to make 
- — both the rules of general relativity and the ns 
* — (3) Moreover, the most popular scheme, ca ee 
Vibrational vee í replaces the point particles of quantum field nean * 
Citcles) or o a T on tiny lines, called strings, which can be close í a 
l stings * (like threads). This scheme requires a 10-d spacetime: 

uſace ina Te Ina 9-d space, and as they move, they sweep ele 
le, symmetry „, Pacetime. From the Kaluza-Klein point of view, the fibe 
beg, Y Soup) in the most popular version of superstring — 
ctu i &roup, which is 496-d. This group is generated by pay 
Wher. that = | a “reflection space,” which possesses sr would 

"Wise m k acilitate the cancellation of “anomalies” tha 


© the theory inconsistent. 


moched tO 
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These symmetry properties correspond to the packin of 
in 8-d space. The closest possible sphere-packing in 8-d Space Phere 
spheres around a central 7-d sphere. This 8-d space is the re is 2 
of a group called Ez, whose dimensionality is 240 + 8 — 
symmetry group of the standard superstring theory is a — The ful 
these groups, Eg X Eg, whose dimensionality is double that of ay two of 
496-d, with a 16-d reflection space. Note that when we for 8- that js 
spaces the dimensions add: The product of a 1-d space and a 9 Product 
a 2-d space. The word product is justified by the fact that metre RSE is 
multiplies; for example, 2 cm along x and 3 cm along y (assumin heat 
axis system) defines an area of 6 cm. (2) 6 an x,y- 

Incidentally, | use the term reflection space because, as will b 
explained below, a kind of mathematical reflection takes place in such i 
space, which technically is called the “dual space of a — 
subalgebra of a semisimple Lie algebra.” 

Much of the current work in superstring theory is devoted to 
explaining how four of the spacetime dimensions expand in accordance 
with the currently favored big-bang theory of cosmology, whereas the 
other six dimensions remain small (about 10°° cm in radius) and thus 
become internal dimensions. Other work is devoted to reducing or 
extending the standard 496-d fiber in various ways. But it would seem that 
physical hyperspace is here to stay. 

Evidence for the physical reality of hyperspace could come from 
predictions made from superstring theory, especially as it relates to the 
earliest stage of the universe—at the Planck time 10%? seconds after the 
start of the big bang. For example, various exotic particles may have been 
constructed at this time, some of which may still exist. 

__ The strategy of this chapter is to assume the reality of the hyperspace 
(in particular, the reflection space) and to use this assumption to — 
about the nature of consciousness in the context of the min ue i 
problem. Verifiable consequences of this strategy will provide indire 
evidence for the reality of the physical hyperspace. ind and 
b The mind-body question can be posed as follows: Are the ae his is 
Popy imeri different entities? If so, how do they uaa 
problem of dualism.) if not, why do they seem so different! 
problem of monism.) In 163 7, Descartes defined a kind of dualism ” (4) 
and matter by defining matter as res extensa and mind as res — can 
This has made the problem of interaction acute, for, it is argue": h is not 
matter, which is extended in space, interact with mind, W™ dualis™ 
extended in space? To answer this criticism of Cartesian 
Psychiatrist J. Smythies, (5, 6) followi lead of philosopher 
Broad , (5, 6) following the lead Of PU” ended " 
: (7) has proposed a non-Cartesian dualism: Mind / PA a sical 
spacetim l : dinary 
e that is connected to but different from 9 


J 
— 
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cetime. if we reduce 4-d Se ea AAA we can picture 
pac ig sheets of paper (each rep ing a 2-d spacetime, one mental 
cal) that intersect each other in a line. In general, when two 

as intersect, WE call the space that the two spaces have in common 
space rersection space. The dimensionality of the intersection space 
he 4 on the dimensionalities of the two intersecting spaces as well as 
manner of intersection. 

8 Broad-Smythies scheme is not a model of mind-body interaction, 
but provides a general framework for such a model. My approach is to 
took for a unified-field-theory hyperspace Structure that entails the 
intersection of two spaces. It is clear that this intersection structure must be 
a special kind of space. In fact, | propose that it is the reflection space of 
he unified field theory itself. 

A reflection space is a mathematical concept inspired in part by Lewis 
Carroll and in part by the kaleidoscope. Alice in Carroll’s Through the 
looking Glass assumed that she could go from the world in front of the 
miror to a similar world behind the mirror. We smile at this childish 
naiveté and know that no such thing is possible in the physical world of 
ordinary mirrors. Mathematicians, however, have discovered abstract 
reflection spaces that function much as Alice imagined her world to 
function. (8, 9) 

To understand the mathematician’s reflection spaces, we shall first 
describe an ordinary kaleidoscope and then describe the mathematical 
election spaces abstracted (and generalized) from it. If you set two 
ordinary physical mirrors in 3-d space at 60 degrees to each other and 
sand between them, you will see four extra mirrors as reflections of these 
* so that you will see five copies of yourself, that is, six images 

k ae yourself. This is similar to the way a kaleidoscope works. To see 
ae y two mirrors at 60 degrees to each other, with their edges resting 

tween * (A pair of hinged mirrors works best.) The part of the floor 
in this funds ears is called the fundamental region. Place — 
‘om above dati region. When looking down at the fundamenta regi : 
eee, a see the pattern reflected five times, making six E se 
kaleidosco AG ri deriving a hexagonal (snowflake) cesen, — 
mounted in a i pothe but a miniature version of our Las mir i 
Me Viewing sc ube with bits of colored glass in the fundamental reg! 

o ab Acute al 
kleidoscope o a mathematical reflection space from the ee 
X mathe we regard the 2-d viewing screen of the kaleidoscope s s 
Pace with — reflection space. In general, an n-dimensional refle 
A We cand aae mirrors can be defined. i 

"lection — the mathematical definition of a reflection as 
a transformation of all the points in the reflection spa 


one physi 


follows: 
ce from 
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one side of a mirror plane to the other side and vice ve 
transformation must reverse the direction of all the vectors attach : This 
degrees to either side of the mirror. This transformation also must i at 99 
mirror fixed and leave the measure of distance in the space 35* the 
This definition of reflection requires a mirror to cut the Space eed, 
Moreover, repeating a reflection restores the original space just as it halt, 
not been transformed. We write r’=1, where r is a reflection and 1 ‘ E 
identity transformation, which is to say, “do nothing.” S the 

The reflections that correspond to the mirrors borderin th 
fundamental region are the basic reflections. Any possible reflectiog in ; 
particular reflection space is merely a combination of some or all the af 
reflections in some particular order. In fact, the set of all Possible 
combinations of basic reflections in a given reflection space form an 
algebraic structure called a reflection group. 

Each reflection group acts in its own reflection space, which is defined 
by the placement of mirrors, each of which bisects the reflection space. A 
line in a plane has two sides, but a line in 3-d space has an infinity of 
“sides.” Therefore, a line cuts a 2-d space into two parts, whereas it takes a 
2-d plane to cut a 3-d space into two parts. Similarly, a 3-d hyperplane 
cuts a 4-d hyperspace into two parts. This means that the mirrors of 
various n-dimensional reflection spaces will have to be hyperplanes of 
dimension n — 1. To describe the mutual orientations of the mirrors with 
respect to each other, we make use of a mirror vector (of unit length) 
attached to each mirror at a right angle. We attach these mirror vectors at 
the point where all the mirrors intersect. 

For the kaleidoscope viewing screen, setting the mirrors at 60 —— 
to each other makes the mirror vectors point 120 degrees away from eac 
other. In generalizing the kaleidoscope viewing screen to n-space, i 
shall consider only the case of the n basic mirror vectors set at 120 degre? 
to each other. ; 

We define these reflection s rated by basic mirror 

paces as spaces generate known 
vectors separated by 120 degrees. There are other reflection spaces mirror 
to mathematics, but these kaleidoscopic reflection spaces with — ee 
vectors set at 120 degrees to each other are the simplest and t 
useful. (10) 


It is known that there are three types of these simple —— nection 
called A, D, and E. A and D constitute two infinite series of re rdinaty 
spaces, For each dimension n, there is an An type—Az being ve “there i 
kaleidoscope 2-d viewing screen. For each dimension n beyond atego 
a D, type. The type E is called exceptional because within uy ection 
only reflection spaces E,, E,, and E, exist, Moreover, all these reſlec 


$ 
j ontan 
spaces are hierarchical in the sense that the A, reflection space 
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| reflection space; D, contains D, -— 1; and E, contains E,, which 
the An Also, On contains An- 1 whereas E, contains both A,-1 and 


contains Es: 


ere is a deep sense in which one of these reflection spaces 
ah all its lower-dimensional embedded spaces) must be the 
(wih opic "viewing screen” for the physical world. 
—— ng to quantum mechanics, the only observable quantities in 
world are certain numbers called eigenvalues of observation 
operators.” A unified field theory supposedly describes all the basic 
eigenvalues and observation operators of the world. Reflection spaces are 
central to this task because the observation operators form a basis for a 
flection space, whereas the eigenvalues are sets of numbers in the 
flection space that define the mirror vectors and their “duals.” In this by 
now standard scheme, the force particles correspond to the mirror vectors. 

The matter particles correspond to dual vectors that can be derived 
fom these mirror vectors by a certain nonreflection transformation of the 
reflection space itself. (Technically, the mirror vectors are called “roots” 
and the dual vectors are called “weights.”) (11) 

Note that observation is an aspect of consciousness. In this context, it 
is significant that mathematician John von Neumann and physicist Eugene 
Wigner have proposed that consciousness be the ultimate repository of 
quantum observations. (12) One consequence of the nonlocality of 
quantum mechanics, as proved by Bell’s theorem, is that this 
consciousness as theorized by von Neumann and Wigner must be a 
universal consciousness. (13, 14) Thus it becomes plausible to regard some 
‘propriate reflection space as the space of universal consciousness. 

J aR the A, reflection space was used by Georgi and Glashow to 
pe: yee (15) The four dimensions of the A, reflection space wate 
Nias as es electromagnetism (1-d), the weak force (1-d), a 
unified — or force (2-d). (Their theory usually is called the SU(5) gan 
we —— SUG) is the continuous symmetry group—or the 
bee ribed above associated with A,.] —— 
‘paces see se gravity into the unification scheme, much larger re = | y 
Pacetime ie to be necessary. This is related to the fact that a ba 
eor in — Hundreds of physicists are working on supers sh 
Epository tae the reflection space of Es x Es (described above) is ) 
eat Observable charges. (16-18) This scheme is plausible only 


< of the hi à i 3 
bat of E, the hierarchical structure embedding the A, reflection space in 


l hav l 
Which | Reon? working on an alternative route to unified field hegn a 
who reduce a finite group called the octahedral double —— 
Patticlag, * ments provide an explanation for the three families O 


i t 
~22) Accounting for these families is considered the deepes 


py 1 
i Now th 


the 
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problem of unified field theory. So my strategy has been to start ws 
deepest problem, rather than to deal with this problem after an with the 
mathematical machinery is in place. NOrmoys 
In quantum field theory, a set of n particles generates an n-di 
space. Because the 48 elements of the OD group can b ; 
labels, they will generate such a space. Moreover, this space will hee 
algebra, because the 48 elements are group elements. This is the OD $ 
algebra, written as C[OD]. This is a linear algebra that has a TE 
representation consisting of 48 X 48 matrices. This group algebra has S Ry 
subalgebra that could play the role of a 10-d spacetime for a version of 
superstring theory. Seven of these 10 dimensions form another subalgebr 
that can be identified with the E, reflection space because of an — 
theorem that makes a one-to-one correspondence between the ADE 
reflection spaces and the symmetries of certain Platonic structures: (23) 


Mensio 
: na 
e Biven a | 


A, corresponds to the symmetries of an (n + 1)-sided polygon. 

D, (n greater than 3) corresponds to the symmetries of an (n - 2)- 
sided polygon, assuming we can turn the polygon over. 

E,, E,, and E, correspond to the symmetries of the tetrahedron, 
octahedron, and the icosahedron, respectively. 


McKay’s theorem implies that the entire 133-d Lie algebra E, 
(generated from the E, reflection space) intersects with the 48-d group 
algebra C[OD] in such a way that the E, reflection space is the overlap 
region (called C,). In analogy with the Broad-Smythies hypothesis that 
mental spacetime and physical spacetime are partially separate spaces that 
interact by way of the intersection between them, |! propose that: 


E, is universal mind (both consciousness and “the unconscious"); 
C[OD], since it includes spacetime, is universal body; 

C’, the E, reflection space, which is the intersection between E 
CIOD], is universal consciousness. 


In this theory, the physically observable charges reside In ie 
reflection space C’, In the standard superstring theory, these charge — 
reside in the 16-d reflection space of E X Eg. In the standard s Ey 
however, one projects immediately down to the reflection — ace Is 
skipping over E, for certain technical reasons. The Es reflection rt that 
contained in that of E,, whereas the E, reflection space is contained in te 


a 
of E. The main problem of the standard theory is making ap in 
contact with the “low energy” particle structure — the charges fe°" well 
the A, reflection space - that describes the three (non-gravity) te other 
known to physics. This means that one has to provide a role tor ne if? 
charges in the Eç reflection space. This role could be a menta 


different strategy for a unified field theory were used. 


and 
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rategy is to use the E, reflection space Cꝰ as a bridge to the “low. 

My S rticle structure described by the group algebra C[OD], All the 

enlBy fe ucture in the reflection space is a structure of observable 

S hence the connection with consciousness. 

C7 is universal consciousness, it is necessary to describe how 
vidual conscious entities emerge from this theory. To describe this, we 
ech frst describe how ordinary spacetime couples to C7”. The ordinary 
ee of this theory is a substructure of the universal body C[OD]. 
A 3-d part of spacetime is the sphere S*, whereas time is in C’, or rather 
na space written as C IW, where W is the 3 reflection group acting in C. 
nother words, all the reflections acting in C generate C’M as a new 7-d 
space that has special features. Most important, C’/W is time plus the 6-d 
control space of a “catastrophe structure.” (24-26) 

Acatastrophe is a structure with a dynamic system and a set of control 
parameters on which the dynamic system depends in such a way that a 
small change in one or more of the control parameters corresponds to a 
lage change (perturbation) in the dynamic system. 

We can consider a path in C’/W to be the path of an individual 
consciousness. Because of the structure of the intersection between E, and 
CIOD], every point of S? can be considered a copy of C’/W. 

Movement in S? is correlated with movement along a path in C/W. 
Moreover, a small change along such a path can correspond to a large 
change in S*. Hence a small change in consciousness can correspond to a 
arge change in a body that is a subspace of S?. 

x ae control parameters correspond to the six internal dimensions of 
fis superstring space of this theory. This implies that every point of 
—— has access to six control parameters. A body is a 
iteconnected and a brain is a means of accessing, in a richly 
— way, a large number of paths in C/W. . 

xample i p of C’ seem suggestive of aspects of consciousness 
amming-7 cod 7 Mirror vectors generate an error-correcting code — the 

e — which is well known to communication engineers. 


For e 


° dua ee 
avers eS generate the E, quantizing scheme (i.e., analog-to-digital 
“quiver « uh 26) There also is the E, “contact” structure and the É; 

- The list goes on and on 
€ richne - 


à Propositio 5S of these reflection-space structures can be surmised from 
Mopetties o n of Russian mathematician V. |. Arnold: “To easily checked 
wih k y pet Of associated objects correspond to properties of the others, 
—* ot be evident at all. Thus the relations between all the A, D, E = 
OF the fact ae be used for the simultaneous study of all simple objects, in spite 
Cone Son at the Origin of many of these relations (for example, of the 
the etween functions and quivers) remains an unexplained manifestation 


"ysteri 
Ous unity of all things [emphasis added].” (31 ) 
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Because the A-D-E classification structure is hierarch; 
dimensional objects contain the lower-dimensional objects te higher. 
that if the E, reflection space corresponds to consciousness 'S SUgpest 
higher and lower realms of consciousness. In this regard, * there ate 


— * 
especially interesting, since these three are the only exceptional c aia 
in the A-D-E scheme. And these exceptional structures are the Iu 

INK to 


nonsimple structures. (25, 26) 
In 1864, Maxwell unified electricity and magnetism in such a 
he produced an electromagnetic theory of light. This unification aay that 
startling proposal that visible light is merely a tiny part * the 
electromagnetic spectrum. Of the 
Similarly, because we today are unifying all the forces, somethin 
analogous to light, should come out of our endeavors. | propose that a ee 
consciousness should emerge and that such a theory should imply ae 
“ordinary” consciousness is but a small part of a spectrum of realms of 
consciousness. Because, through Arnold’s work, the A-D-E classification is itself 
a small part of a vast scheme that deals with nonsimple mathematical objects - 
for example, chaos — there are many realms for us to explore. (25, 26) 


UPDATE (2007) 


In 1995 Edward Witten (27) unified the five competing string theories 
into a single overarching theory he called M-theory, where M (according to 
Witten) stands for “magic, mystery, or membrane — according to taste.” M- 
theory itself is an 11-d spacetime theory, whose symmetry group is E7- with 
the 7 hidden dimensions being the 7-d torus structure of the maximal 
commutative subgroup of E, This development was very exciting to mè 
since | had made E, central to my approach (as in the title of reference 20). 
However, it is clear that all the A-D-E Coxeter graphs must be seen 35 : 
unified whole, since the higher dimensional graphs contain the se 
dimensional graphs as substructures. Each mathematical object classified o 
the A-D-E graphs provides a separate window into a vast oN 
structure, which | take to be reality in all its complexity. So | sot for 
approach to the unification of reality ADEX-theory, where the X stand 
the vast underlying structure of reality. (See the table below.) 


UPDATE (2009) 


e hi 

In 2002, the University of London physicist Bernard Call a ile 

Presidential address to the Society for Psychical Research. Un matte! 

Worlds Apart? Can Psychical Research Bridge the Gulf betwee to the 
and Mind?” he Presented in great detail a hyperspace appro 
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roblem. This has now been published as a 96-page paper in 


d-body P f the Society for Psychical Research (Vol. 59, Part 221) 


ind- i 
he proceedings © 


The A-D-E Coxeter graphs (Dynkin diagrams} 
\DEX-theory: the study of all the A-D-E-classified objects 


Coxeter Compact Total no. of McKay subgroup of SU(2): 
abel: graphs: ——Lie groups: mirrors: __no. of elements: 
ach. = 
— —8R SU(n+1)  (n? + n)/2 Cyclic: Zn: (n+1) 


An: 
oe treo ® SO(2n) n? -n) Dihedral double: Ddn 
| 2n 

y re E(27) 36 Tetrahedral double: TD 
| 24 

[7 e-ee_e_e_e@ E(56) 63 Octahedral double: OD 
| 48 

[8 e-e-e_e_e_e_e £(248) 120 icosahedral double: ID 
| 120 
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_ Note: These graphs classify many mathematical objects of great 
Importance in physics (especially unified field theory, string theory, and M- 
theory). Thus they provide a way to transform from one type of object to 
another, These objects include: 
— (and Lie groups): Gilmore (10), Georgi (11). 
— (infinite-d) algebras: Kaku (28), Kac (29). 
Mek r (reflection) groups: Coxeter (8,9), Grove & Benson (30). 
aY groups (finite subgroups of SU(2): McKay (23). 
Yperspace crystallographies: Coxeter (8), Conway & Sloane (31). 6-2008. 
van king (root) lattices); error-corr. codes: Conway & Sloane (31). 
mom ie lattices; analog-to-digital changes: C. & S. (31). 
lavitation oh theories (living on 2-d string world-sheet): Kaku (28). 
Amold.y i instantons (cf twisters): Kronheimer (32) Ward & Wells (33). 
Singularities, — Thom (34), Arnold (26), Gilmore (35). 
isenber 2 differentiable maps: Arnold (25). 
: gebras (in various hyperspaces): Kostant (36). 
Generalize, Vries hierarchy of nonlinear equations: Julia (37). 
Wivers, Derksen groups (cf. knots and links): Kauffman (38), 
n & Weyman (40). 
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Western science is approaching a paradigm 
shift of unprecedented proportions, one that will 
change our concepts of reality and of human 
nature, bridge the gap between ancient wisdom 
and modern science, and reconcile the differences 
between Eastern spirituality and ‘Western 
Pragmatism. 


--- Stanislav Grof 
--- Beyond the Brain, 1985 


